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Introduction 

The cerebellum plays a central role in motor 
coordination, balance, and higher cognitive 
processing, with the midline vermis being 
particularly important for posture and gait 
regulation (1, 2). Morphological variation in these 
regions has been linked to diverse clinical 
conditions, including ataxia, dementia, and 
congenital anomalies, such as the Dandy–Walker 
spectrum (3-8). Establishing reference 
morphometric data is therefore critical for 
distinguishing pathological alterations from 
normal anatomical variability. Precise cerebellar 
anatomy is equally critical for neurosurgical 
practice, particularly when addressing lesions of 
the posterior fossa and fourth ventricle. Several 
surgical corridors have been described. These 
include the transvermian approach (TVA), which 
involves splitting the vermis to gain direct access 
to the fourth ventricle, and the telovelar approach  
(TLA), which exploits the natural cleavage planes 
of the cerebellomedullary fissure to avoid midline 

splitting. Additional options include the 
supracerebellar–infratentorial approach (SCITA), 
most often applied for pineal and posterior 
mesencephalic lesions; the subtonsillar approach 
(STA), which provides access to the inferior 
fourth ventricle by mobilizing the tonsils; and the 
superior transvelar (STVA) and midline 
suboccipital keyhole approaches (MSKA), both 
designed to minimize tissue disruption while 
preserving neurological function(9-14). Detailed 
anatomical knowledge of cerebellar proportions 
and vermian depth is essential for safely 
navigating these approaches and minimizing 
operative morbidity. Although neuroimaging 
modalities such as magnetic resonance imaging 
(MRI) and computed tomography (CT) have 
facilitated noninvasive cerebellar morphometry, 
their precision often differs from that of direct 
cadaveric studies due to technical resolution and 
methodological variability (3, 5, 15-17). Previous 
cadaveric investigations have provided essential 
baseline data, but most have emphasized global 
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dimensions or isolated landmarks without fully 
characterizing the proportional relationships 
between the hemispheres and vermis (4, 13, 18-
20). This has left a gap in comprehensive 
reference datasets derived from anatomical series 
that integrate volumetric, linear, and proportional 
metrics across the entire cerebellum. The present 
study was designed to address this gap by 
systematically analyzing 25 formalin-fixed adult 
cadaveric specimens with intact cerebellum and 
brainstem. Through standardized measurements 
of global cerebellar dimensions, hemispheric 
volumes, and vermian parameters, we sought to 
establish morphometric reference values and 
proportional indices derived from an adult 
cadaveric series. These data provide not only an 
anatomical baseline for future clinical and 
radiological comparisons but also practical 
guidance for the selection and execution of 
surgical approaches to the posterior fossa and 
fourth ventricle. 
 

 
Figure 1: Gross anatomical view of the 25 formalin-fixed 
adult human brain specimens included in this study. Each 
specimen comprised an intact cerebellum, brainstem, and 
associated posterior fossa structures, with all cranial bones 
removed to permit direct visualization and morphometric 
analysis. 

 

Materials and Methods  

This anatomical study was conducted on 25 
formaldehyde-fixed adult human brain specimens, 
each containing intact cerebellum, brainstem, and 
posterior fossa soft-tissue structures, with all 
cranial bones and cerebral hemispheres removed 
(Figure 1). The specimens were obtained in 
accordance with institutional policy. Under 
institutional guidelines, the use of cadaveric 
material for anatomical research purposes does 
not require separate ethics committee approval. 
Specimens with evidence of prior posterior fossa 
surgery, congenital anomalies, or distortion of 

cerebellar anatomy were excluded. All specimens 
were fixed in 10% formalin for a minimum of four 
weeks prior to analysis. Morphometric 
measurements focused on both global cerebellar 
dimensions and midline vermian anatomy. A total 
of twelve core variables were recorded. All linear 
measurements were obtained using digital Vernier 
calipers (accuracy ±0.01 mm), with the specimens 
positioned in a standardized anatomical 
orientation. Two observers independently verified 
each measurement to ensure consistency (Figures 
2 and 3).  

 
Figure 2: Figure 2. Serial dissections of the cerebellum and 
brainstem (A–D) demonstrate the principal anatomical 
landmarks used for orientation and measurement, including 
vermian lobules (culmen, declive, folium, tuber, uvula, 
pyramis), hemispheric lobules (quadrangular, semilunar, 
biventral, tonsil), and key fissures (cerebellomesencephalic, 
petrosal, cerebellopontine). These panels collectively 
illustrate the surfaces and reference points that guided 
morphometric analysis. 

 

 
Figure 3: Morphometric landmarks used for cerebellar and 
vermian measurements. (A) a: whole-cerebellum height (apex 
of culmen to inferior tip of tonsils); b: whole-cerebellum 
width (maximal transverse span between lateralmost 
hemispheric margins with vermis re-approximated); c: right 
and left hemisphere widths (midline to lateralmost border of 
each hemisphere); d: vermis width at the uvula (maximal 
transverse span at that level). (B) e: whole-cerebellum 
anteroposterior length (anterior margin of culmen to 
posterior hemispheric contour); f: vermis length (culmen to 
nodulus); g: vermis depth at culmen; h: vermis depth at mid-
vermis; i: vermis depth at uvula (all depths measured from 
dorsal cerebellar surface to ventricular floor) 
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Table 1: Descriptive Statistics of Cerebellar Morphometry in Adult Human Cadavers (n = 25) 

Variable Mean ± SD Median Range IQR 

Right cerebellar hemisphere volume (mL) 69.04 ± 4.56 68.0 18.0 6.0 
Left cerebellar hemisphere volume (mL) 67.12 ± 4.39 68.0 16.0 6.0 

Right cerebellar hemisphere width from midline (mm) 49.00 ± 3.07 49.0 13.0 4.0 
Left cerebellar hemisphere width from midline (mm) 47.08 ± 3.29 47.0 15.0 3.0 
Whole cerebellum width (mm) 101.44 ± 4.13 101.0 16.0 4.0 

Whole cerebellum height (mm) 53.20 ± 3.85 54.0 13.0 6.0 
Whole cerebellum anteroposterior length (mm) 52.52 ± 3.83 52.0 14.0 6.0 
Vermis length (culmen → nodulus, mm) 44.36 ± 2.89 44.0 10.0 4.0 
Vermis width at uvula (mm) 13.96 ± 1.54 14.0 5.0 2.0 
Vermis depth at culmen (mm) 26.12 ± 2.51 26.0 10.0 3.0 
Vermis depth at mid-vermis (mm) 24.40 ± 1.68 24.0 6.0 3.0 
Vermis depth at uvula (mm) 23.12 ± 1.30 23.0 5.0 2.0 

Abbreviations: SD = standard deviation; IQR = interquartile range. Descriptive statistics were calculated for all variables using both 
parametric (mean ± SD) and non-parametric (median, IQR, range) methods. Normality was assessed using the Shapiro–Wilk test. 
Measurement landmarks and axis definitions are provided in the Morphometric Methods section. 

 
Global cerebellar dimensions included the whole 
cerebellum width, defined as the maximal 
transverse extent between the lateralmost 
hemispheric margins with the vermis re-
approximated; the whole cerebellum height, 
measured from the apex of the culmen to the 
inferior tip of the tonsils in the midline; and the 
whole cerebellum anteroposterior length, 
measured in the midsagittal plane from the 
anterior point of the culmen to the most posterior 
contour of the cerebellar surface. Right and left 
cerebellar hemisphere widths were measured from 
the midline to the lateralmost extent of each 
hemisphere. Volumes of the right and left 
cerebellar hemispheres were calculated using the 
water displacement method in a graduated cylinder 
(Figure 3). Vermis-specific parameters included 
the length of the vermis from the culmen to the 
nodulus, measured as the straight-line (Euclidean) 
distance between these two landmarks using 
digital calipers. Vermis width at the uvula was 
defined as the maximal transverse span of the 
vermis at that level. Vermis depth was assessed at 
three midline levels—culmen, mid-vermis, and 
uvula—by measuring the distance from the dorsal 
surface to the ventricular floor (Figure 3).   

Ethical Approval: All cadaveric specimens were 

obtained through the University of Wisconsin–
Madison anatomical donation program, were fully 
anonymized, and contained no identifiable 
personal or clinical information. Specimen 
handling complied with institutional and ethical 
standards. In accordance with University of 
Wisconsin–Madison policy, anatomical studies 
using donated, anonymized cadaveric material are 
exempt from institutional review board approval.  

Statistical Analysis: All statistical analyses were 

conducted using Python (v3.10) and the following 
packages: pandas, scipy, and statsmodels. 
Descriptive statistics were computed for all 
variables using both parametric (mean ± standard 
deviation [SD]) and non-parametric (median, 
interquartile range [IQR], and range) methods. 
The Shapiro–Wilk test was used to assess 
normality. Paired t-tests (PTT) were used to 
compare right and left cerebellar hemisphere 
volumes and widths after confirming normality. 
The asymmetry index (AI) was calculated using 
the formula: (Right − Left) / (Right + Left) × 
100. Pearson correlation coefficients (PCCs) were 
calculated to assess linear associations among 
global cerebellar dimensions, as well as inter-
hemispheric correlations between right and left 
hemisphere volumes and widths. Global cerebellar 
shape ratios, including width/height, 
width/length, and height/length, were computed 
and reported along with SD and coefficient of 
variation (CV). Vermian dimensions were scaled 
to their corresponding cerebellar dimensions to 
generate proportional ratios. These were analyzed 
using descriptive statistics, and paired t-tests were 
used to compare vermis depths at the culmen, 
mid-vermis, and uvula levels. P-values were 
adjusted using the Bonferroni correction (BC) for 
multiple comparisons. To assess predictive 
relationships, linear regression models were 
constructed with vermian morphometric variables 
as dependent outcomes and global cerebellar 
dimensions as predictors. Each model was labeled 
according to whether the predictor corresponded 
to a matched anatomical axis (e.g., vertical, 
transverse, or anteroposterior) relative to the 
vermis variable. Statistical significance was defined 
as p < 0.05. 
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Results 

Descriptive morphometry: The mean right 
cerebellar hemisphere volume was 69.04 ± 4.56 
mL, while the left measured 67.12 ± 4.39 mL. 
Hemisphere widths from the midline averaged  

49.00 ± 3.07 mm on the right and 47.08 ± 3.29 
mm on the left. The mean whole cerebellum width 
was 101.44 ± 4.13 mm; height, 53.20 ± 3.85 mm; 
and anteroposterior (AP) length, 52.52 ± 3.83 mm 
(Table 1). 
 

Table 2: Cerebellar Hemisphere Symmetry and Global Shape Ratios  

Section A – Right vs. Left Hemisphere Comparisons (paired t-test) 
 

Variable Right Side 
Mean ± SD 

Left Side 
Mean ± SD 

Asymmetry Index 
(% Mean ± SD) 

p-value 
(paired t-test) 

Cerebellar hemisphere 
volume (mL) 

69.04 ± 4.56 67.12 ± 4.39 1.41 ± 
1.52 

< 0.001 

Cerebellar hemisphere 
width from midline (mm) 

49.00 ± 3.07 47.08 ± 3.29 2.02 ± 
3.50 

0.011 

 
Section B – Inter-Hemispheric Correlation 
Comparison Pearson r p-value 
Volume (Right vs. Left) 0.893 < 0.001 

Width (Right vs. Left) 0.409 0.043 
 
Section C – Global Cerebellar Shape Ratios 
Ratio Mean SD CV (%) 
Cerebellar hemisphere 
Width / Height 

1.917 0.160 8.3% 

Cerebellar hemisphere 
Width / Length 

1.942 0.166 8.6% 

Cerebellar hemisphere 
Height / Length 

1.016 0.082 8.1% 

 
Section D – Correlation Among Global Cerebellar Dimensions 

Dimension Pair Pearson r p-value 

Cerebellar hemisphere 
Width vs. Height 

-0.019 0.9288 

Cerebellar hemisphere 
Width vs. Length 

-0.068 0.7479 

Cerebellar hemisphere 
Height vs. Length 

0.456 0.0220 

         Abbreviations: SD = standard deviation; CV = coefficient of variation. Paired t -tests were used to compare right and left 
cerebellar hemisphere volume and width after confirming normality, with asymmetry indices calculated as ((Right – Left) / 
(Right + Left)) × 100. Pearson correlation coefficients were used to assess inter -hemispheric associations between right and 
left hemisphere volume and width, as well as relationships among global cerebellar dimensions. Global cerebellar shape ratios 
(width/height, width/length, height/length) are reported as mean, SD, and CV.  Significant p-values (p < 0.05) are shown 
in bold. 

 
Global cerebellar morphometry and Inter-
hemispheric comparisons: Across 25 adult 
specimens, the mean volume of the right 
cerebellar hemisphere was significantly larger than 
the left (69.04 ± 4.56 mL vs. 67.12 ± 4.39 mL; p < 
0.001). Similarly, the mean width from the midline 
to the lateralmost margin was greater on the right 
side (49.00 ± 3.07 mm vs. 47.08 ± 3.29 mm; p = 
0.011). These differences yielded AIs of 1.41 ± 
1.52% for volume and 2.02 ± 3.50% for width, 
confirming a mild but statistically significant right-
sided lateralization (Table 2, Section A). Strong 
inter-hemispheric correlation was observed for 

hemisphere volume (PCC = 0.893, p < 0.001), and 
moderate correlation was found for width (PCC = 
0.409, p = 0.043), indicating that larger structures 
on one side tend to be mirrored by the 
contralateral side (Table 2, Section B). These 
relationships support intrinsic bilateral symmetry 
in cerebellar development, with modest lateral 
variation. 
Cerebellar shape ratios and proportional 
relationships: Cerebellar shape was further 
characterized using three proportional indices. 
The mean width-to-height ratio was 1.917 ± 
0.160, width-to-length was 1.942 ± 0.166, and 
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height-to-length was 1.016 ± 0.082. The low CVs 
(8.1%–8.6%) for these ratios indicate that global 
cerebellar shape remains relatively stable across 
individuals. PCC analysis revealed no significant 
association between width and height (r = –
0.019, p = 0.9288) or width and length (r = –
0.068, p = 0.7479), suggesting transverse 

expansion does not necessarily track with other 
dimensions. However, a moderate positive 
correlation was observed between height and 
length (r = 0.456, p = 0.0220), suggesting that 
vertical and anteroposterior dimensions tend to 
scale together (Table 2, Sections C and D). 
 

Table 3: Vermis Proportional Scaling and Depth Comparisons 

Section A – Proportional Vermis Dimensions 

Proportion Mean (%) SD (%) CV (%) 

Vermis length (culmen → nodulus, mm) /  
Whole cerebellum height (mm) 

84.61 4.24 5.0 

Vermis width at uvula (mm) /  
Whole cerebellum width (mm) 

13.80 1.81 13.1 

Vermis depth at culmen (mm) /  
Whole cerebellum anteroposterior length (mm) 

49.33 5.77 11.7 

Vermis depth at mid-vermis (mm) /  
Whole cerebellum anteroposterior length (mm) 

46.17 5.36 11.6 

Vermis depth at uvula (mm) /  
Whole cerebellum anteroposterior length (mm) 

43.77 4.89 11.2 

Section B – Internal Vermis Depth Comparison 

Comparison t-statistic p-value (Bonferroni) 
Culmen vs Mid-vermis 3.114    0.014 

Culmen vs Uvula 4.910 < 0.001 

Mid-vermis vs Uvula 3.483    0.006 

     Abbreviations: SD = standard deviation; CV = coefficient of variation. Section A reports vermian dimensions scaled to their 
anatomically corresponding whole cerebellar axes, with proportional ratios presented as mean, SD, and CV. Section B compares vermis 
depths at the culmen, mid-vermis, and uvula levels using paired t-tests; p-values were Bonferroni-adjusted. Significant results (p < 0.05) 
are shown in bold. 
 
Vermian morphometry and proportional 
scaling: Absolute vermian dimensions were 
consistent across specimens. The mean vermis 
length (culmen to nodulus) was 25.14 ± 2.49 mm, 
and the vermis width at the uvula measured 14.88 
± 2.09 mm. Vermis depth varied modestly across 
the midline: it was deepest at the mid-vermis 
(10.97 ± 1.75 mm), followed by the culmen (10.33 
± 1.90 mm), and shallowest at the uvula (8.92 ± 
1.84 mm) (Table 1).  To account for variability in 
global cerebellar size, vermian dimensions were 
normalized to the corresponding cerebellar axes. 
These proportional ratios exhibited low CVs 
(9.0%-13.7%), indicating consistent scaling across 
specimens. When compared using PTT, no 
statistically significant differences were observed 
among vermis depths at the culmen, mid-vermis, 
and uvula following BC, supporting a relatively 
symmetric depth distribution along the midline 
vermis (Table 3, Sections A and B). 
Regression analysis of vermis–cerebellum 
relationships: Linear regression models were 

used to test whether global cerebellar dimensions 
could predict vermian morphometry. When 
anatomical axes were matched (e.g., height 
predicting depth), only one significant finding 
emerged: greater cerebellar anteroposterior length 
predicted reduced vermis depth at the uvula (β = 
–0.169, R² = 0.248, p = 0.011), possibly reflecting 
morphological compression or elongation effects 
along the posterior fossa's sagittal plane (Table 4, 
Figure 4). In contrast, several statistically 
significant associations were identified when axes 
were crossed. Vermis length was strongly 
predicted by cerebellar anteroposterior length (β = 
0.560, R² = 0.553, p < 0.001), indicating a 
coordinated growth pattern along the midline. 
Vermis width at the uvula also showed positive 
correlations with cerebellar anteroposterior length 
(β = 0.266, R² = 0.436, p < 0.001) and cerebellar 
height (β = 0.172, R² = 0.185, p = 0.032). These 
cross-axis relationships suggest that certain 
vermian parameters, particularly width and length, 
may be influenced by broader cerebellar growth  
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Table 4: Linear Regression of Vermis Morphometry on Global Cerebellar Dimensions 

Dependent Variable Predictor (Global 
Cerebellar Axis) 

β Coefficient R² p-value Matched 
Anatomical Axis 

Vermis length (culmen 
→ nodulus, mm) 

Whole cerebellum 
height (mm) 

0.090 0.015 0.565 Yes 

Vermis width at uvula 
(mm) 

Whole cerebellum width 
(mm) 

0.039 0.007 0.694 Yes 

Vermis depth at 
culmen (mm) 

Whole cerebellum 
anteroposterior length 

(mm) 

0.075 0.013 0.585 Yes 

Vermis depth at mid-
vermis (mm) 

Whole cerebellum 
anteroposterior length 

(mm) 

-0.086 0.038 0.350 Yes 

Vermis depth at uvula 
(mm) 

Whole cerebellum 
anteroposterior length 

(mm) 

-0.169 0.248 0.011 Yes 

Vermis length (culmen 
→ nodulus, mm) 

Whole cerebellum 
anteroposterior length 

(mm) 

0.560 0.553 < 0.001 No 

Vermis width at uvula 
(mm) 

Whole cerebellum 
height (mm) 

0.172 0.185 0.032 No 

Vermis width at uvula 
(mm) 

Whole cerebellum 
anteroposterior length 

(mm) 

0.266 0.436 < 0.001 No 

Vermis depth at uvula 
(mm) 

Whole cerebellum 
height (mm) 

-0.167 0.246 0.012 No 

 
Linear regression models assess the relationship between vermian morphometry and global cerebellar dimensions. ‘Matched Anatomical 
Axis’ indicates whether the predictor corresponds to the expected spatial orientation of the vermis variable (e.g., vertical, transverse, or 
anteroposterior). Significant p-values (p < 0.05) are in bold. 

 
 

 
Figure 4: Linear regression analysis of vermian–cerebellar relationships. Scatter plots with fitted regression lines (black) and 
95% confidence intervals (gray shading) demonstrate proportional associations between vermian and global cerebellar 
dimensions across 25 specimens. (A) Vermis length (culmen → nodulus) versus whole cerebellum anteroposterior length; (B) 
vermis width at the level of the uvula versus anteroposterior length; (C) vermis width at the uvula versus whole cerebellum 
height. (D) Vermis depth at the uvula versus anteroposterior length; (E) vermis depth at the uvula versus whole cerebellum 
height. Positive correlations were observed for vermis length and width, whereas vermis depth at the uvula demonstrated an 
inverse relationship with cerebellar size.
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dynamics, rather than strictly adhering to their 
corresponding spatial axis (Table 4, Figure 4). 

Discussion 

The cerebellum is an anatomically compact yet 
functionally diverse structure, with the vermis at 
its center playing a pivotal role in posture, 
balance, and coordination (10, 21). For 
neurosurgeons, precise knowledge of its 
morphology is indispensable when planning 
posterior fossa approaches, particularly to the 
fourth ventricle, where millimeters can determine 
the margin between safe dissection and 
neurological deficit. In tumors, vascular lesions, or 
congenital anomalies, local anatomy may be 
distorted, and the surgeon must rely on 
dependable reference values derived from 
anatomical series to distinguish between actual 
pathology and normal variation. This makes 
accurate morphometric data not simply descriptive 
but directly operative in value. In daily practice, 
surgeons rely on both radiological interpretation 
and intraoperative anatomy, yet reference 
morphometric datasets remain limited and often 
inconsistent across modalities. MRI and CT 
studies have provided large-scale volumetric 
benchmarks, but they frequently lack the 
resolution to delineate vermian depth and 
proportional indices with accuracy, while earlier 
cadaveric series emphasized isolated dimensions  
without integrating volumetric or proportional 
analysis (3-5, 13, 22-24). Recent cadaveric 
volumetric work, including our study of cerebellar 
tonsillar morphology, has similarly focused on 
regional anatomy rather than whole-cerebellum or 
vermian proportional relationships (25). By 
bridging this gap, our cadaveric dataset provides 
anatomical constants that anchor intraoperative 
orientation and enhance the accuracy of MRI-
based neuronavigation, a process in which 
millimetric precision is crucial for surgical safety. 
Our cadaveric dataset addresses these limitations 
by combining volumetric displacement, linear 
morphometry, and proportional ratios to generate 
reproducible anatomical constants. By 
systematically quantifying cerebellar hemisphere 
volumes, global cerebellar ratios, and vermian 
dimensions, we provide a framework that 
strengthens the baseline against which both 
imaging studies and intraoperative findings can be 
interpreted. Beyond its descriptive value, this 
dataset carries direct surgical implications: 
understanding expected anatomical variation 
allows neurosurgeons to distinguish true 
pathological distortion from normal asymmetry, 
and it informs the planning of critical midline and 

fourth ventricular approaches such as the TVA, 
TLA, STA, STVA, MSKA, and SCITA (9, 10, 12, 
13). 
Cerebellar hemisphere asymmetry and 
bilateral correlation: In our series, the right 
cerebellar hemisphere was significantly larger than 
the left in both volume (69.04 ± 4.56 mL vs. 67.12 
± 4.39 mL, p < 0.001) and width (49.00 ± 3.07 
mm vs. 47.08 ± 3.29 mm, p = 0.011). The 
corresponding asymmetry indices were 1.41% for 
volume and 2.02% for width, with strong 
interhemispheric correlation for volume (PCC = 
0.893, p < 0.001) and moderate correlation for 
width (PCC = 0.409, p = 0.043). These findings 
are in line with MRI studies that consistently 
report mild rightward asymmetry within the range 
of one to three percent and robust bilateral 
coupling (3, 5, 8, 23, 24, 26). Earlier cadaveric 
reports observed similar trends but with wider 
variability, likely due to reliance on caliper-based 
methods and small sample sizes (4, 13, 19). For 
clinical practice, the importance lies not in the 
presence of asymmetry itself—which is a normal 
feature—but in recognizing its narrow limits. 
Volumes or widths deviating substantially beyond 
this baseline should alert the surgeon or 
radiologist to unilateral atrophy, mass effect, or 
postsurgical change. In operative settings, such as 
tumor resection or Chiari decompression, 
understanding this physiologic asymmetry 
prevents overinterpretation of minor lateral 
differences as pathological. 
Global cerebellar shape and proportional 
ratios: The global geometry of the cerebellum was 
conserved across specimens. The mean width-to-
height ratio was 1.917 ± 0.160, width-to-length 
was 1.942 ± 0.166, and height-to-length was 1.016 
± 0.082, all with coefficients of variation between 
8.1% and 8.6%. Height and anteroposterior length 
were positively correlated (r = 0.456, p = 0.022), 
while width showed no significant relationship to 
either parameter. These findings suggest that 
vertical and sagittal growth are developmentally 
coupled, whereas the transverse axis evolves more 
independently. Comparable proportional stability 
has been described in anatomical and imaging 
surveys, supporting the idea that adult cerebellar 
geometry is highly conserved (13, 18, 19, 27, 28). 
For the neurosurgeon, this stability is particularly 
valuable during restricted approaches such as the 
MSKA or SCITA, where only part of the 
cerebellar surface may be visible. Proportional 
ratios, rather than absolute values, allow 
intraoperative estimation of hidden dimensions 
and facilitate safe dissection trajectories even in 
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patients with overall smaller or larger posterior 
fossae. 
Vermian morphometry and surgical 
landmarks: The vermis showed consistent 
dimensions across specimens, with a mean length 
of 25.14 ± 2.49 mm and a width at the uvula of 
14.88 ± 2.09 mm. Depth was 10.33 ± 1.90 mm at 
the culmen, 10.97 ± 1.75 mm at the mid-vermis, 
and 8.92 ± 1.84 mm at the uvula. After 
Bonferroni correction, these rostrocaudal 
differences were not statistically significant, 
supporting a balanced depth profile. However, 
this lack of statistical significance should be 
interpreted cautiously, as the conservative nature 
of the Bonferroni adjustment in a modest sample 
(n = 25) may have reduced statistical power and 
obscured subtle differences in anatomical depth. 
These values align with postmortem and 
histological reports, while adding systematic depth 
of data that earlier works often lacked (4, 12, 13, 
19, 29). This information has direct surgical 
relevance. In TVA and STVA corridors, operative 
entry often traverses specific vermian segments, 
and accurate knowledge of depth is crucial to 
avoid injury to fastigial or dentate nuclei. While 
earlier literature described the vermis qualitatively, 
our reproducible depth profiles provide 
quantitative guidance for incision planning. The 
translation of these findings is further supported 
by MRI studies that report compatible midsagittal 
vermis dimensions (2, 24, 30, 31), reinforcing their 
utility in preoperative imaging review and 
neuronavigation. 
Predictive relationships between vermis and 
cerebellum: Our regression analyses 
demonstrated clear scaling relationships. Vermis 
length correlated strongly with anteroposterior 
cerebellar length (β = 0.560, R² = 0.553, p < 
0.001), while vermis width correlated with both 
anteroposterior length and height (β = 0.266 and 
0.172, R² = 0.436 and 0.185, p < 0.001 and p = 
0.032). Notably, greater anteroposterior length 
predicted reduced uvular depth (β = -0.169, R² = 
0.248, p = 0.011), suggesting an inverse 
relationship between elongation and inferior 
vermian concavity. This inverse relationship may 
reflect broader geometric and developmental 
constraints of the posterior fossa. Prior 
radiological studies have shown that individuals 
with a more elongated posterior fossa axis tend to 
exhibit reduced inferior vermian concavity, 
suggesting that global sagittal expansion can 
produce a relative flattening of the uvula (3, 23, 
26). Embryological and developmental analyses 
have also demonstrated that hemispheric growth 
progresses more rapidly and laterally than inferior 

vermian maturation, which may contribute to a 
shallower uvula in specimens with proportionally 
longer anteroposterior dimensions (21, 22). 
Although these mechanisms remain theoretical, 
they provide a plausible anatomical context for 
our findings and justify further investigation using 
large-scale MRI-based morphometric datasets. 
This contrasts with older cadaveric series, which 
considered vermian and hemispheric growth 
largely independent (13, 18, 30). The newly 
identified inverse relation between anteroposterior 
elongation and uvular depth warrants 
confirmation in larger radiological datasets; 
however, if validated, it may represent an 
anatomical principle with clinical impact (3, 5, 26). 
For instance, in planning TVA or STVA 
exposures, surgeons encountering a longer 
posterior fossa axis should anticipate a shallower 
uvula, which guides dissection depth and reduces 
the risk of injury to midline nuclei. 
Integration with clinical and radiological 
literature: Taken together, our findings reinforce 
and extend the existing literature. Imaging studies 
confirm mild rightward asymmetry and 
proportional stability but are limited in their 
ability to assess vermian depth or proportional 
indices with precision (3, 26). Our cadaveric 
dataset, by incorporating volumetric displacement 
and direct linear measurements, provides the 
anatomical resolution necessary to refine these 
baselines. From a clinical perspective, these 
constants establish a reference for evaluating 
conditions that disproportionately involve the 
vermis and midline structures. Alcohol-related 
degeneration, congenital anomalies such as 
Dandy–Walker malformation, and 
neurodegenerative syndromes with cerebellar 
involvement all manifest with vermian distortion 
that exceeds normal variation (1, 2, 4, 6, 7). 
Establishing the narrow reference ranges derived 
from this anatomical series ensures that 
physiologic asymmetry or proportional variation is 
not misinterpreted as pathological, while actual 
deviations can be recognized with greater 
confidence. 

Study Limitations: This study is limited by a 
modest sample size, the absence of demographic 
stratification, and the potential for formalin 
fixation to induce tissue shrinkage. In addition, 
because demographic variables such as age and sex 
were not available for the specimens, the 
measurements cannot be interpreted as normative 
population-wide values; instead, they should be 
considered reference morphometric data derived 
from a cadaveric anatomical series. However, 
standardized fixation, proportional indices, and 
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displacement volumetry provide precision beyond 
caliper-only methods, ensuring the robustness and 
clinical applicability of the reported reference 
values. Future imaging-based studies can extend 
these cadaveric constants into larger and 
demographically stratified populations, reinforcing 
their utility across diverse clinical settings. 

Conclusion 

This cadaveric study establishes reference 
morphometric measurements for the cerebellum 
and vermis, integrating volumetric, linear, 
proportional, and regression-based indices. The 
data confirm small but significant rightward 
asymmetry, stable global shape ratios with low 
coefficients of variation, and predictable scaling 
between vermian parameters and global cerebellar 
size, including a newly observed inverse 
relationship between anteroposterior length and 
uvular depth. These constants refine radiological 
interpretation and provide practical anatomical 
guidance for neurosurgeons performing posterior 
fossa and fourth ventricular approaches. 
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